Based on my experience using an Olympus microscope fitted with epifluorescence accessories, the fluorescent methods are indeed very simple, yet highly reliable for staining Neurospora nuclei in conidia, mycelia and asci.
Nuclear counts are reliable and painless. In addition, because of the specificity of several fluorochromes for DNA, they can serve a diagnostic function that is especially needed in fungi where Feulgen staining is difficult or unsuccessful.
A. DAPI and Hoechst 33258 (available from Calbiochem and Sigma, respectively) are specific to AT-rich regions. DAPI (and perhaps Hoechst 33258) also interacts with polyphosphate and S-adenosylmethionine, resulting sometimes in lower contrast between nucleus and cytoplasm. Stock solution may be prepared at 1 mg/ml in distilled water and can be stored in the refrigerator for several months. 1) Place cells or mycelium in 3:1 ehtanol: acetic acid for at least ten minutes. (Fixation in 1% glutaraldehyde, 4% formalin or 70% ethanol is also satisfactory.) Store in freezer if they are not to be used immediately. 2) Wash cells in water once. 3) Dilute the fluorochrome to 0.1 to 0.5 µg/ml (final concentration) and suspend cells in it for ten minutes at room temperature. 4) Wash cells in water once or twice. 5) Suspend cells in 25% glycerol solution. 6) Place a drop of cell suspension on a clean glass slide, squash under a cover glass and seal as necessary. The slides keep well for a week or more if stored in a refrigerator. Since the epifluorescence method used the microscope objective as its own condenser, the objective must be capable of transmitting the desired wavelengths to the specimen. Fluorite objectives such as Zeiss Neofluors, Olympus UV-FL, Nikon UV-F, and Leitz FL, among others, are most useful for DAPI or Hoechst 33258. These objectives are also better than achromats for bright-field microscopy. The most expensive planapochromats (with their many lens elements) may not transmit the near-UV wavelengths necessary for DAPI or Hoechst 33258. Excitation of olivomycin, acriflavin and auramin-0, when complexed with DNA, is in the blue range requiring a separate filter/mirror combination as compared to DAPI. In this mode, normal bright-field as well as fluorite objectives can be used.
B. Olivomycin (available from
Most existing research microscopes can be adapted for work with various DNA-specific fluorochromes by fitting them with UV, violet, blue or green excitation accessories. Cost varies from $3,000 to over $10,000 for accessories alone, depending on microscope make. New Olympus or Nikon research microscopes equipped for epifluorescence work appear to be as good for out' purposes as are the much more expensive Leitz, Zeiss or Reichert units. Fluorescent images fade as a result of intense excitation radiation; fading is more rapid when high magnification objectives are used. DAPI and Hoechst 33258 are relatively stable and allow observations for five to ten minutes on each microscope field. Olivomycin (or mithramycin) fluorescence fades dramatically within a few seconds, especially in the fresh preparations. Despite the initial rapid fading in these fresh specimens, residual fluorescence is adequate to allow reliable counting of nuclei and observation of major nuclear features. After storage for a week or more at 4°C, the olivomycin-stained specimens show remarkable resistance to fading and observations may be made for up to ten minutes on each microscope field. Acriflavinor auramin-O-stained specimens fade less rapidly; observations may be made for five minutes or longer, even on fresh specimens. 
